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Description 

FIELD OF THE INVENTION 

[0001] The pres nt inv ntion relates to a m thod for 5 
making a lithographic printing plate. More in particular, 
the present invention relates to a method wherein the 
lithographic printing plate can be developed on-press by 
an aqueous liquid. 

10 

BACKGROUND OF THE INVENTION 

[0002J Lithography is the process of printing from spe- 
cially prepared surfaces, some areas of which are ca- 
pable of accepting lithographic ink, whereas other are- 15 
as, when moistened with water, will not accept the ink. 
The areas which accept ink form the printing image ar- 
eas and the ink-rejecting areas form the background ar- 
eas. 

[0003] In the art of photolithography, a photographic 20 
material is made imagewise receptive to oily or greasy 
inks in the photo-exposed (negative-working) or in the 
non-exposed areas (positive-working) on a hydrophilic 
background. 

[0004] In the production of common lithographic print- 25 
ing plates, alsocalled surface litho plates orplanograph- 
ic printing plates, a support that has affinity to water or 
obtains such affinity by chemical treatment is coated 
with a thin layer of a photosensitive composition. Coat- 
ings for that purpose include light-sensitive polymer lay- 30 
ers containing diazo compounds, dichromate-sensi- 
tized hydrophilic colloids and a large variety of synthetic 
photopolymers. Particularly diazo-sensitized systems 
are widely used. 

[0005] Upon image-wise exposure of the Hght-sensi- 35 
tive layer the exposed image areas become Insoluble 
and the unexposed areas remain soluble. The plate is 
then developed with a suitable liquid to remove the dia- 
zonium salt or diazo resin in the unexposed areas. 
[0006] Commercially available diazo based printing ao 
plates most commonly use an anodized and roughened 
aluminium as a support having a hydrophilic surface. 
However, commercial plates are also available that use 
a flexible support such as paper provided with a hy^ 
drophilic layer. For example, Uthocraft 10008 FOTO- 45 
PLATE™ is a diazo based printing plate that comprises 
on a paper support a hydrophilic layer on top of which 
Is provided a diazo based photosensitive layer. Accord- 
ing to plate instructions of the supplier, a plate can be 
prepared by image-wise exposure of the lithographic so 
printing plate precursor or Imaging element, mounting 
the exposed imaging element on the press and wiping 
its surface with Uthocraft® 1 0008 Developer Desensi- 
tizer. The plate instructions also contemplate a method 
wherein no developer desensitizer is used. However, 55 
such method most often results in poor lithographic per- 
formance so that in practice a Dev loper Desensitizer 
is almost always need d. 



[0007] A particular disadvantage of photos nsitive 
imaging elements such as described above for making 
a printing plat is that they hav tob shielded from the 
light. This is a particular disadvantag if on press devel- 
opm ntiscont mplat d since mounting th image-wise 
exposed imaging element is generally done in normal 
daylight so that the handling time for mounting the im- 
aging element is limited. Moreover, diazo based alumin- 
ium type printing plates are completely unsuitable for on 
press development. 

[0008] On the other hand, methods are known for 
making printing plates Involving the use of Imaging ele- 
ments that are heat sensitive rather than photosensitive. 
For example, FR-A-1 .561 .957 describes an imaging 
material comprising hydrophobic thermoplastic polymer 
particles in a hydrophilic binder. Also JP-A-571 02394 
describes a similar material comprising hydrophobic 
polymer particles in polyvinyl alcohol) as a hydrophilic 
binder and mentions its suitability for processing with 
water. No disclosure is made of a method wherein such 
materials are developed on-press. 
[0009] Research Disclosure no. 33303 of January 
1992 discloses a heat sensitive imaging element com- 
prising on a support a cross-linked hydrophilic layer con- 
taining thermoplastic polymer particles and an infrared 
absorbing pigment such as e.g. carbon black. By image- 
wise exposure to an Infrared laser, the thermoplastic 
polymer particles are image-wise coagulated thereby 
rendering the surface of the imaging element and these 
areas ink acceptant without any further development. A 
disadvantage of this method is that the printing plate ob- 
tained is easily damaged since the non-printing areas 
may become ink accepting when some pressure is ap- 
plied thereto. Moreover, under critical conditions, the 
lithographic performance of such a printing plate may 
be poor and accordingly such printing plate has little lith- 
ographic printing latitude. 

SUMMARY OF THE INVENTION 

[0010] It is an object of the present invention to pro- 
vide a method for making a printing plate having excel- 
lent printing properties in a convenient and environ- 
ment-friendly way. This object is realised by the method 
defined In claim 1 . Further objects of the present inven- 
tion will become clear from the description hereinafter. 
[0011] Preferred embodiments of the present inven- 
tion are defined in the dependent claims. According to 
a first preferred embodiment of the present invention 
there is provided a method for making a lithographic 
printing plate comprising the steps of: 

(1) image-wise exposing to light an Imaging ele- 
ment comprising (i) on a hydrophilic surface of a lith- 
ographic base an image forming layer comprising 
hydrophobic thermoplastic polymer particles with a 
glass transition temp ratur T g of at least 80 °C dis- 
persed in a hydrophilic binder and (ii) a compound 
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capable of conv rting light to h at, said compound 
being comprised in said imag forming lay r or a 
layer adjacent th r to; 

(2) mounting a thus btained image-wise exposed 
imaging I m nt without d v lopm nt, on a print * 
cylinder of a printing press; 

(3) developing the imaging element by supplying an 
aqueous liquid and/or inktothe image forming layer 
of said imaging element. 

10 

[0012] Another preferred embodiment of the present 
invention relates to a method for making a lithographic 
printing plate comprising the steps of: 

(1 ) mounting an imaging element on a print cylinder » 
of a printing press, the imaging element comprising 

(1) on a hydrophilic surface of a lithographic base an 
image forming layer comprising hydrophobic ther- 
moplastic polymer particles with a glass transition 
temperature T g of at least 80 °C dispersed in a hy- so 
drophilic binder and (ii) a compound capable of con- 
verting light to heat, said compound being com- 
prised in said image forming layer or a layer adja- 
cent thereto; 

(2) image-wise exposing said imaging element 25 

(3) developing the imaging element by supplying an 
aqueous liquid and/or inktothe image forming layer 
of said imaging element. 



BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] The present invention is illustrated by way of 
reference to the following drawings without however the 
intention to limit the invention thereto: 
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FIG. 1 is an isometric view of the cylindrical embod- 
iment of an imaging apparatus suitable for use in 
accordance with the present invention, and which 
operates in conjunction with a diagonal-array writ- 
ing array; 40 
FIG. 2 is a schematic depiction of the embodiment 
shown in FIG. 1 , and which illustrates in greater de- 
tail its mechanism of operation; 
FIG. 3 is a front-end view of a writing array for im- 
aging in accordance with the present invention, and , *s 
in which imaging elements are arranged in a diag- 
onal array; 

FIG. 4 is an isometric view of the cylindrical embod- 
iment of an imaging apparatus suitable for use in 
accordance with the present invention, and which so 
operates In conjunction with a linear-array writing 
array; 

FIG. 5 is a cut-away view of a remote laser and 
beam-guiding system; 

FIG. 6 is an enlarged, partial cut-away view of a lens » 
element for focusing a laser beam from an optical 
fiber onto th surface of an Imaging element; 
FIG. 7 is an enlarged, cut-away view of a lens ele- 



ment having an integral laser and; 
FIG. 8 is a schematic circuit diagram of a las r-driv- 
r circuit suitable for use with th pres ntinv ntion. 

DETAILED DESCRIPTION OF THE INVENTION 

[001 4] An imaging element for use in accordance with 
the present invention comprises on a hydrophilic sur- 
face of a lithographic base an image forming layer com- 
prising hydrophobic thermoplastic polymer particles 
with a glass transition temperature T g of at least 80 °C 
dispersed in a hydrophilic binder. The hydrophilic binder 
used in connection with the present invention is perfer- 
ably not cross-linked or only sightly cross-linked. The 
imaging element further includes a compound capable 
of converting light to heat. This compound is preferably 
comprised in the image forming layer but can also be 
provided in a layer adjacent to the Image forming layer. 
[0015] According to one embodiment of the present 
invention, the lithographic base can be an anodised alu- 
minium. A particularly preferred lithographic base is an 
electrochemically grained and anodised aluminium sup- 
port. According to the present invention, an anodised 
aluminium support may be treated to improve the hy- 
drophilic properties of its surface. For example, the alu- 
minium support may be silicated by treating Its surface 
with sodium silicate solution at elevated temperature, e. 
g. 95°C. Alternatively, a phosphate treatment may be 
applied which involves treating the aluminium oxide sur- 
face with a phosphate solution that may further contain 
an inorganic fluoride. Further, the aluminium oxide sur- 
face may be rinsed with a citric acid or citrate solution. 
This treatment may be carried out at room temperature 
or can be carried out at a slightly elevated temperature 
of 30 to 50°C. A further interesting treatment involves 
rinsing the aluminium oxide surface with a bicarbonate 
solution. It is further evident that one or more of these 
post treatments may be carried out alone or in combi- 
nation. 

[0016] According to another embodiment in connec- 
tion with the present invention, the lithographic base 
comprises a flexible support, such as e.g. paper or plas- 
tic film, provided with a cross-linked hydrophilic layer. A 
particularly suitable cross-linked hydrophilic layer may 
be obtained from a hydrophilic binder cross-linked with 
a cross-linking agent such as formaldehyde, glyoxal, 
polyisocyanate or a hydrorysed tetra-alkylorthosilicate. 
The latter is particularly preferred. 
[0017] As hydrophilic binder there may be used hy- 
drophilic (co)polymers such as for example, homopoly- 
mers and copolymers of vinyl alcohol, acrylamide, meth- 
ylol acrylamide, methylol methacrylamlde, acrylic acid, 
methacrylic acid, hydroxyethyl acrylate, hydroxyethyl 
methacrylate or maleic anhydride/vlnylmethylether co- 
polymers. The hydrophilicity of the (co)polymer or (co) 
polymer mixture used is preferably the same as or high- 
erthanth hydrophilicity of polyvinyl acetate hydroryz d 
to at least an extent of 60 percent by weight, preferably 
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80 p rcentbyw ight 

[0018] The amount of crosslinking agent, in particular 
of tetraalkyl orthosilicate, is pr f rably at least 0.2 parts 
by w ight per part by weight of hydrophllic bind r, pref- 
erably between 0.5 and 5 parts by weight, more prefer- s 
ably between 1 .0 parts by weight and 3 parts by weight. 
[0019] Across-linked hydrophllic layer in a lithograph- 
ic base used in accordance with the present embodi- 
ment preferably also contains substances that increase 
the mechanical strength and the porosity of the layer. 10 
For this purpose colloidal silica may be used. The col- 
loidal silica employed may be in the form of any com- 
mercially available water-dispersion of colloidal silica for 
example having an average particle size up to 40 nm, 
e.g. 20 nm. In addition inert particles of larger size than is 
the colloidal silica can be added e.g. silica prepared ac- 
cording to Stober as described in J. Colloid and Interface 
Sci., Vol. 26, 1968, pages 62 to 69 or alumina particles 
or particles having an average diameter of at least 1 00 
nm which are particles of titanium dioxide or other heavy 20 
metal oxides. By incorporating these particles the sur- 
face of the cross-linked hydrophilic layer is given a uni- 
form rough texture consisting of microscopic hills and 
valleys, which serve as storage places for water in back- 
ground areas. 25 
[0020] The thickness of a cross-linked hydrophilic lay- 
er in a lithographic base in accordance with this embod- 
iment may vary in the range of 0.2 to 25 u.m and is pref- 
erably 1 to 10 urn. 

[0021] Particular examples of suitable cross-linked 30 
hydrophilic layers for use in accordance with the present 
invention are disclosed in EP-A 601240, GB-P- 
1419512, FR-P-2300354, US-P-3971660, US-P- 
4284705 and EP-A 514490. 

[0022] As flexible support of a lithographic base in 35 
connection with the present embodiment it is particularly 
preferred to use a plastic film e.g. substrated polyethyl- 
ene terephthalate film, cellulose acetate film, polysty- 
rene film, polycarbonate film etc... The plastic film sup- 
port may be opaque or transparent. 40 
[0023] It is particularly preferred to use a polyester 
film support to which an adhesion improving layer has 
been provided. Particularly suitable adhesion Improving 
layers for use in accordance with the present invention 
comprise a hydrophilic binder and colloidal silica as d is- <s 
closed in EP-A 619524, EP-A 620502 and EP-A 
61 9525. Preferably, the amount of silica in the adhesion 
improving layer Is 200 mg per m 2 and 750 mg per m 2 . 
Further, the ratio of silica to hydrophilic binder is prefer- 
ably more than 1 and the surface area of the colloidal so 
silica is preferably at least 300 m 2 per gram, more pref- 
erably a surface area of 500 m 2 per gram. 
[0024] In accordance with the present invention, on 
top of a hydrophilic surface there is provided an image 
forming layer. Optionally, th re may be provid done or ss 
more intermediate layers between the lithographic base 
and th image forming layer. An image forming layer in 
connection with the present invention comprises ther- 



moplastic polymer particl s disp rsed in a hydrophilic 
binder. 

[0025] Suitable hydrophilic bind rs for us in an im- 
age forming layer in connection with this Invention are 
for example synthetic homo or copolymers such as a 
polyvinylalcohol, a pofy(meth)acrylic acid, a poly(meth) 
acrylamide, a polyhydroxyethyl(meth)acrylate, a polyvi- 
nylmethylether or natural binders such as gelatin, a 
polysacharide such as e.g. dextran, pullulan, cellulose, 
arable gum, alginic acid. 

[0026] Hydrophobic thermoplastic polymer particles 
used in connection with the present invention have a 
preferably a glass transition temperature of at least 90 
°C, more preferably of at least 1 00 °C. 
[0027] Hydrophobic thermoplastic polymer particles 
used in connection with the present invention preferably 
have a coagulation temperature above 50°C and more 
preferably above 70°C. Coagulation may result from 
softening or melting of the thermoplastic polymer parti- 
cles under the influence of heat. There is no specific up- 
per limit to the coagulation temperature of the thermo- 
plastic hydrophobic polymer particles, howeverthe tem- 
perature should be sufficiently below the decomposition 
of the polymer particles. Preferably the coagulation tem- 
perature is at least 1 0°C below the temperature at which 
the decomposition of the polymer particles occurs. 
When said polymer particles are subjected to a temper- 
ature above coagulation temperature they coagulate to 
form a hydrophobic agglomerate in the hydrophilic layer 
so that at these parts the hydrophilic layer becomes in- 
soluble in plain water or an aqueous liquid. 
[0028] Specific examples of hydrophobic polymer 
particles for use in connection with the present invention 
are e.g. polystyrene, polyvinyl chloride, polymethyl 
methacrylate, polyvinylidene chloride, polyacrylonitrile, 
polyvinyl carbazole etc. or copolymers and/or mixtures 
thereof. Most preferably used Is polymethyl methacr- 
ylate. 

[0029] The weight average molecular weight of the 
polymers may range from 5,000 to 1 ,000,000g/rnol. 
[0030] The hydrophobic particles may have a particle 
size from 0.01pjn to 50u,m, more preferably between 
0.05mm and 10mm and most preferably between 
0.05fim and 2^im. 

[0031 ] The polymer particles are present as a disper- 
sion in the aqueous coating liquid of the image forming 
layer and may be prepared by the methods disclosed in 
US-P-3.476.937. Another method especially suitable for 
preparing an aqueous dispersion of the thermoplastic 
polymer particles comprises: 

- dissolving the hydrophobic thermoplastic polymer 
in an organic water immiscible solvent, 
dispersing the thus obtained solution in water or in 
an aqu ous medium and 

- removing the organic solvent by evaporation. 

[0032] The amount of hydrophobic thermoplastic pol- 
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ym r particles contain d in th imag forming layer is 
preferably between 20% by weight and 65% by weight 
and mor preferably betw en 25% by w ight and 55% 
by weight and most pr ferably between 30% by w Ight 
and 45% by weight. 

[0033] Suitable compounds capable of converting 
light into heat are preferably Infrared absorbing compo- 
nents although the wavelength of absorption is not of 
particular importance as long as the absorption of the 
compound used Is in the wavelength range of the light 
source used for image-wise exposure. Particularly use- 
ful compounds are for example dyes and in particular 
infrared dyes, carbon black, metal carbides, borides, ni- 
trides, carbonitrides, bronze-structured oxides and ox- 
ides structurally related to the bronze family but lacking 
the A component e.g. W0 2>9 . It is also possible to use 
conductive polymer dispersion such as polypyrrole or 
polyaniline-based conductive polymer dispersions. The 
lithographic performance and in particular the print en- 
durance obtained depends on the heat-sensitivity of the 
imaging element. In this respect it has been found that 
carbon black yields very good and favorable results. 
[0034] A light to heat converting compound in connec- 
tion with the present invention is most preferably added 
to the image forming layer but at least part of the light 
to heat converting compound may also be comprised in 
a neighbouring layer. Such layer can be for example the 
cross-linked hydrophilic layer of a lithographic base ac- 
cording to the second embodiment of lithographic bases 
explained above. 

[0035] In accordance with a method of the present in- 
vention for obtaining a printing plate, the imaging ele- 
ment is image-wise exposed and subsequently is 
mounted on a print cylinder of a printing press. Accord- 
ing to a preferred embodiment, the printing press is then 
started and while the print cylinder with the imaging el- 
ement mounted thereon rotates, the dampener rollers 
that supply dampening liquid are dropped on the imag- 
ing element and subsequent thereto the ink rollers are 
dropped. Generally, after about 10 revolutions of the 
print cylinder the first clear and useful prints are ob- 
tained. 

[0036] According to an alternative method, the ink roll- 
ers and dampener rollers may be dropped simultane- 
ously or the ink rollers may be dropped first. 
[0037] Suitable dampening liquids that can be used 
in connection with the present invention are aqueous liq- 
uids generally having an acidic pH and comprising an 
alcohol such as isopropanol. With regard to dampening 
liquids useful in the present invention, there is no par- 
ticular limitation and commercially available dampening 
liquids, also known as fountain solutions, can be used. 
[0038] It may be advantageous to wipe the Image 
forming layer of an image-wise exposed imaging ele- 
ment with e.g. a cotton pad or sponge soaked with water 
before mounting the imaging element on the press or at 
least before the printing press starts running. This will 
rem vesom non-image areas but will not actually de- 



velop th imaging I ment. However, it has th advan- 
tag that possibl substantial contamination of the 
damp ningsyst mofth press and ink used is avoid d. 
[0039] According to an alternative method, the imag- 
5 ing lement is first mount donth print cylinder fthe 
printing press and then image-wise exposed directly on 
the press. Subsequent to exposure, the imaging ele- 
ment can be developed as described above. 
[0040] According to a still further method in connec- 
ts tion with the present invention, the imaging element may 
be image-wise exposed and subsequently developed 
by rinsing it with plain water. 

[0041 ] Preferably during or after the development of 
the image-wise exposed imaging element said element 
15 is treated with a gum such as gum arabica, dextranes, 
dextrines, water soluble cellulose derivatives, pullulan, 
etc.. 

[0042] Image-wise exposure in connection with the 
present invention is preferably an image-wise scanning 
20 exposure involving the use of a laser or L.E.D.. It is high- 
ly preferred in connection with the present invention to 
use a laser emitting in the infrared (IR) and/or near-in- 
frared, i.e. emitting in the wavelength range 
700-1 500nm. Particularly preferred for use in connec- 
ts tion with the present invention are laser diodes emitting 
in the near-infrared. 

[0043] A preferred imaging apparatus suitable for im- 
age-wise scanning exposure in accordance with the 
present invention preferably includes a laser output that 

30 can be provided directly to the imaging elements surface 
via lenses or other beam-guiding components, or trans- 
mitted to the surface of a blank imaging element from a 
remotely sited laser using a fiber-optic cable. A control- 
ler and associated positioning hardware maintains the 

35 beam output at a precise orientation with respect to the 
imaging elements surface, scans the output over the 
surface, and activates the laser at positions adjacent se- 
lected points or areas of the imaging element. The con- 
troller responds to incoming image signals correspond- 

40 ing to the original document and/or picture being copied 
onto the imaging element to produce a precise negative 
or positive image of that original. The image signals are 
stored as a bitmap data file on a computer. Such files 
may be generated by a raster image processor (RIP) or 

45 other suitable means. For example, a RIP can accept 
Input data in page-description language, which defines 
all of the features required to be transferred onto the 
imaging element, or as a combination of page-descrip- 
tion language and one or more image data files. The 

50 bitmaps are constructed to define the hue of the color 
as well as screen frequencies and angles in case of am- 
plitude modulation screening. However, the present in- 
vention is particularly suitable for use In combination 
with frequency modulation screening as disclosed In e. 

55 g. EP-A 571 01 0, EP-A 620677 and EP-A 620674. 
[0044] The imaging apparatus can operate on its own , 
functioning sot ly as a platemaker, or can be incorpo- 
rated directly into a lithographic printing press having 
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m ans for supplying a dampening liquid. In th latter 
case, printing may comm nee immediately after Image- 
wis xposure and developm nt, ther by r ducing 
press s t-up time considerably. The imaging apparatus 
can be configur d as a flatbed record r or as a drum 
recorder, with the lithographic plate blank mounted to 
the interior or exterior cylindrical surface of the drum. 
Obviously, the exterior drum design is more appropriate 
to use in situ, on a lithographic press, in which case the 
print cylinder itself constitutes the drum component of 
the recorder or plotter. 

[0045] In a preferred drum configuration, the requisite 
relative motion between the laser beam and the imaging 
element is achieved by rotating the drum (and the imag- 
ing element mounted thereon) about its axis and moving 
the beam parallel to the rotation axis, thereby scanning 
the imaging element circumferential ly so the image 
"grows" in the axial direction. Alternatively, the beam 
can move parallel to the drum axis and, after each pass 
across the imaging element, increment angularly so that 
the image on the imaging element "grows" circumferen- 
tialiy. In both cases, after a complete scan by the beam 
and development, an image corresponding to the origi- 
nal will have been applied to the surface of the imaging 
element. In the flatbed configuration, the beam is drawn 
across either axis of the imaging element, and Is in- 
dexed along the other axis after each pass. Of course, 
the requisite relative motion between the beam and the 
imaging element may be produced by movement of the 
imaging element rather than (or in addition to) move- 
ment of the beam. 

[0046J Regardless of the manner In which the beam 
is scanned, it is generally preferable (for reasons of 
speed) to employ a plurality of lasers and guide their 
outputs to a single writing array. The writing array is then 
indexed, after completion of each pass across or along 
the imaging element, a distance determined by the 
number of beams emanating from the array, and by the 
desired resolution (i.e. the number of image points per 
unit length. 

[0047] The following describes in more detail a pre- 
ferred embodiment of an imaging apparatus suitable for 
use in connection with the present invention. m a 

*■».. 

a. Exterior-Drum Recording 

[0048] Refer first to FIG. 1 of the drawings, which il- 
lustrates an exterior drum embodiment of an imaging 
system suitable for use in connection with the present 
invention. The assembly includes a cylinder 50 around 
which is wrapped an Imaging element 55. Cylinder 50 
includes a void segment 60, within which the outside 
margins of imaging element 55 are secured by conven- 
tional clamping means (not shown). The size of the void 
segment can vary greatly depending n th nviron- 
ment in which cylinder 50 Is mployed. 
[0049] Desirably, cylinder 50 is straight forwardly in- 
corporated into the d sign of a conventional lithographic 



press having means for supplying dampening liquid to 
th imaging elem nt, and serves as the print cylinder of 
th press. In a typical press constructions imaging lo- 
rn nt 55 receives ink and dampening liquid from an ink 

5 train and a sequence of damp ning cylind rs respec- 
tively, whose terminal cylinders are in rolling engage- 
ment with cylinder 50. The latter cylinder also rotates In 
contact with a blanket cylinder, which transfers ink to the 
receiving element which is generally a paper sheet. The 

10 press may have more than one such printing assembly 
arranged in a linear array. Alternatively, a plurality of as- 
semblies may be arranged about a large central impres- 
sion cylinder in rolling engagement with all of the blanket 
cylinders. 

15 [0050] Cylinder 50 is supported in a frame and rotated 
by a standard electric motor or other conventional 
means (illustrated schematically'in FIG. 2). The angular 
position of cylinder 50 is monitored by a shaft encoder 
(see FIG. 4). A writing array 65, mounted for movement 

20 on a lead screw 67 and a guide bar 69, traverses imag- 
ing element 55 as It rotates. Axial movement of writing 
array 65 results from rotation of a stepper motor 72, 
which turns lead screw 67 and thereby shifts the axial 
position of writing array 65. Stepper motor 72 is activat- 
es ed during the time writing array 65 is positioned over 
void 60, after writing array 65 has passed over the entire 
surface of imaging element 55. The rotation of stepper 
motor 72 shifts writing array 65 to the appropriate axial 
location to begin the next imaging pass. 

30 [0051] The axial index distance between successive 
imaging passes is determined by the number of imaging 
objects in writing array 65 and their configuration there- 
in, as well as by the desired resolution. As shown in FIG. 
2, a series of laser sources L1 , L2, L3 f ... Ln, driven by 

35 suitable laser drivers collectively designated by refer- 
ence numeral 75, each provide output to a fiber-optic 
cable. The lasers are preferably gallium-arsenide mod- 
els, although any other lasers can be used. 
[0052] The cables that carry laser output are collected 

40 into a bundle 77 and emerge separately into writing ar- 
ray 65. It may prove desirable, in order to conserve pow- 
er, to maintain the bundle In a configuration that does 
not require bending above the fiber's critical angle of re- 
fraction (thereby maintaining total internal reflection). 

45 [0053] Also as shown In Fig. 2, a controller 80 actu- 
ates laser drivers 75 when the associated lasers reach 
appropriate points opposite imaging element 55, and in 
addition operates stepper motor 72 and the cylinder 
drive motor 82. 

so [0054] Controller 80 receives data from two sources. 
The angular position of cylinder 50 with respect to writ- 
ing array 65 is constantly monitored by a detector 85, 
which provides signals indicative of that position to con- 
troller 80. In addition, an image data source (e.g., a com- 

6 puter) also pr vides data signals to controller 80. The 
image data define points on imaging element 55 where 
image spots are t b writt n. Controller 80, ther fore, 
correlates the instantaneous relative p sitions of writing 



6 



11 EP10 

array 65 and imaging I m nt 55 (as report d by detec- 
tor 85) with th image data to actuate the appropriate 
ias rdriv rsatth appropriate tim s during scan of Im- 
aging elem nt 55. The control circuitry required to im- 
plement this schem is w ll-known in the scanner and 
plotter art. 

[0055] The laser output cables terminate in lens as- 
semblies 96, mounted within writing array 65, that pref- 
erably precisely focus the beams onto the surface of im- 
aging element 55. A suitable lens-assembly design is 
described below, for purposes of the present discussion, 
these assemblies are generically indicated by reference 
numeral 96. A suitable configuration is illustrated in FIG. 
3 in this arrangement, lens assemblies 96 are staggered 
across the face of body 65. 

[0056] The staggered lens design facilitates use of a 
greater number of lens assemblies in a single head than 
would be possible with a linear arrangement. And since 
imaging time depends directly on the number of lens el- 
ements, a staggered design offers the possibility of fast- 
er overall imaging. Controller 80 either receives image 
data already arranged into vertical columns, each cor- 
responding to a different lens assembly or can progres- 
sively sample, in columnar fash ion, the contents of a 
memory buffer containing a complete bitmap represen- 
tation of the image to be transferred. In either case, con- 
troller 80 recognizes the different relative positions of 
the lens assemblies with respect to imaging element 55 
and actuates the appropriate laser only when its asso- 
ciated lens assembly is positioned over a point to be im- 
aged. 

[0057] An alternative array design is illustrated in FIG. 
4, which also shows the detector 85 mounted to the cyl- 
inder 50. In this case the writing array, designated by 
reference numeral 1 50, comprises a long linear body fed 
by fiber-optic cables drawn from bundle 77. The interior 
of writing array 150, or some portion thereof, contains 
threads that engage lead screw 67, rotation of which ad- 
vances writing array 150 along imaging element 55 as 
discussed previously. Individual lens assemblies 96 are 
evenly spaced a distance B from one another. Distance 
B corresponds to the difference between the axial length 
of plate 55 and the distance between the first arid last 
lens assembly; it represents the total axial distance tra- 
versed by writing array 150 during the course of a com- 
plete scan. Each time writing array 150 encounters void 
60, stepper motor 72 rotates to advance writing array 
150 an axial distance equal to the desired distance be- 
tween imaging passes (i.e., the print density). This dis- 
tance is smaller by a factor of n than the distance in- 
dexed by the previously described embodiment (writing 
array 65), where n is the number of lens assemblies in- 
cluded in writing array 65. 

b. Output (guide and Lens Assembly) 

[0058] Suitabl m ans for guiding laser output to the 
surface of a imaging lem nt are illustrated in FIGS. 5-7. 
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R fer first to FIG. 5, which shows a remot laser ass m- 
bly that utilizes a fiber-optic cable to transmit laser puls- 
es to th imaging element. In this arrang ment a las r 
source 250 receiv s power via an electrical cable 252. 

5 Las r250iss ated within the r ars gm nt fa housing 
255. Mounted within the forepart of housing are two or 
more focusing lenses 260a. 260b, which focus radiation 
emanating from laser 250 onto the end face of a fiber- 
optic cable 265, which is preferably (although not nec- 

10 essarily) secured within housing 255 by a removable re- 
taining cap 267. Cable 265 conducts the output of laser 
250 to an output assembly 270, which is illustrated in 
greater detail in FIG. 6. 

[0059] With reference to that figure, fiber-optic cable 

15 265 enters the assembly 270 through a retaining cap 
274 (which is preferably removable). Retaining cap 274 
fits over a generally tubular body 276, which contains a 
series of threads 278. Mounted within the forepart of 
body 276 are two or more focusing lenses 280a, 280b, 

20 cable 265 is carried partway through body 276 by a 
sleeve 280. Body 276 defines a hollow channel between 
inner lens 280b and the terminus of sleeve 280, so the 
end face of cable 265 lies a selected distance A from 
inner lens 280b. The distance A and the focal lengths of 

25 lenses 280a, 280b are chosen so the at normal working 
distance from imaging element 55, the beam emanating 
from cable 265 will be precisely focused on the imaging 
elements surface. This distance can be altered to vary 
the size of an image feature. 

30 [0060] Body 276 can be secured to writing array 65 in 
any suitable manner, in the illustrated embodiments a 
nut 282 engages threads 278 and secures an outer 
flange 284 of body 276 against the outer face of writing 
array 65. The flange may, optionally, contain a transpar- 

35 ent window 290 to protect the lenses from possible dam- 
age. 

[0061] Alternatively, the lens assembly may be 
mounted within the writing array on a pivot that permits 
rotation in the axial direction (i.e., with reference to FiG. 

to 6, through the plane of the paper) to facilitate fine axial 
positioning adjustment. If the angle of rotation is kept to 
4° or less, the circumferential error produced by the ro- 
tation can be corrected electronically by shifting the im- 
age data before it is transmitted to controller 80. 

45 [0062] Refer now to FIG. 7, which illustrates an alter- 
native design in which the laser source irradiates the im- 
aging elements surface directly, without transmission 
through fiber-optic cabling. As shown in the figure, laser 
source 250 is seated within the rear segment of an open 

so housing 300. Mounted within the forepart of housing 300 
are two or more focusing lenses 302a, 302b, which fo- 
cus radiation emanating from laser 250 onto the surface 
of imaging element 55. The housing may, optionally, in- 
clude a transparent window 305 mounted flush with the 

55 open end, and a heat sink 307. 

[0063] It should be understood that while the preced- 
ing discussion of imaging configurations and the accom- 
panying figures have assumed the use of optical fibers, 
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in ach case th fib rs can b liminat d through us 
f the mbodiment shown in FIG. 7. 

c. Driv r Circuitry 

[0064] A suitable circuit for driving a diode-type (e.g., 
gallium arsenide) laser is illustrated schematically In 
FIG. 8. Operation of the circuit is governed by controller 
80, which generates a fixed-pulse-width signal (prefer- 
ably 5 to 20 psec in duration) to a highspeed, high-cur- 
rent MOSFET driver 325. The output terminal of driver 
325 is connected to the gate of a MOSFET 327. Be- 
cause driver 325 is capable of supplying a high output 
current to quickly charge the MOSFET gate capaci- 
tance, the tum-on and turn-off times for MOSFET 327 
are very short (preferably within 0.5 usee) in spite of the 
capacitive load. The source terminal of MOSFET 327 is 
connected to ground potential. 
[0065] When MOSFET 327 is placed in a conducting 
state, current flows through and thereby activates a la- 
ser diode 330. A variable current-limiting resistor 332 is 
interposed between MOSFET 327 and laser diode 330 
to allow adjustment of diode output. Such adjustment is 
useful, for example, to correct for different diode efficien- 
cies and produce identical outputs in all lasers in the 
system, or to vary laser output as a means of controlling 
image size. 

[0066] A capacitor 334 is placed across the terminals 
of laser diode 330 to prevent damaging current over- 
shoots, e.g., as a result of wire inductance combined 
with low laser-diode inter-electrode capacitance. 
[0067] The present invention will be further illustrated 
by way of the following examples, without however the 
intention to limit the invention thereto. All parts are by 
weight unless otherwise specified. 

EXAMPLES 

Preparation of a lithographic base 

[0068] A 0.2mm thick aluminium foil was degreased 
by immersing the foil in an aqueous solution containing 
5g/l of sodium hydroxide at 50°C and rinsed with dem- 
ineralised water. The foil was then electrochemicaily 
grained using an alternating current in an aqueous so- 
lution containing 4g/l of hydrochloric acid, 4 g/l of hyd- 
roboric acid and 0.5g/l of aluminium ions at a tempera- 
ture of 35°C and a current density of 1200 A/m 2 to form 
a surface topography with an average center-line rough- 
ness R a of 0.5jim. 

[0069] After rinsing with demineralised water the alu- 
minium foil was then etched with an aqueous solution 
containing 300g/l of sulfuric acid at 60°C for 180 sec- 
onds and rinsed with demineralised water at 25°c for 30 
seconds. 

[0070] the foil was subsequently subjected to anodic 
oxidation in an aqueous solution containing 200 g/l f 
sulfuric acid at at temperature of 45°c, a v Itage of 1 0V 
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and a current d nsity of 150 A/m 2 for 300 seconds to 
form an anodic oxidation film f 3g/m 2 AI2O3, then 
wash d with demin ralised wat r, post tr ated with a 
solution containing 20 g/l of sodium bicarbonated at 

5 40°C for 30s, subsequently rinsed with d min ralis d 
water of 20°C during 120s and dried. 
[0071] The obtained lithographic base was sub- 
mersed in an aqueous solution containing 5% by weight 
of citric acid for 60s, rinsed with demineralised water and 

10 dried at 40°C. 

Preparation of the imaging element I (material) 

[0072] An imaging element I according to the inven- 
15 tion was produced by preparing the following coating 
composition 1 and coating it to the above described lith- 
ographic base in an amount of 30g/m 2 (wet coating 
amount) and drying it at 35°C. 

20 Preparation of coating composition 1 

[0073] To 6.75g of a 20% dispersion of polymethyl- 
methacrylate (T g 105°C) (average particle diameter of 
90nm) stabilised with Hostapal B (1% vs. polymer) in 

25 deionised water was subsequently added, 7g of a 1 5% 
dispersion of carton black and Iml of a solution of a wet- 
ting agent in water, 73g water and finally while stirring, 
12g of a 5% solution of a 98% hydrolysed polyvinylac- 
etate having a weight average molecular weight of 

30 200.000 g/mol in water is added. 

Preparation of the imaging element II (material) 

[0074] An imaging element II according to the inven- 
ts tion was produced in an identical way as imaging ele- 
ment I with the exception that in the coating solution 
polymethyl methacrylate was replaced by a copolymer 
of butyl aery late-methyl methacrylate 16/84 weight % 
(T g 84.2 °C) . 

40 

Preparation of the imaging element III (material) 

[0075] An imaging element ill (comparison material) 
was produced in an identical way as imaging element I 
45 with the exception that In the coating solution polymethyl 
methacrylate was replaced by a copolymer of butyl acr- 
ylate-methyl methacrylate 28/72 weight % (T g 61 .5 °C). 

Preparation of the printing plates and printing copies. 

so 

[0076] The Imaging elements as described above 
were subjected to a scanning Nd YLF infrared laser 
emitting at 1050nm (scan speed 4m/s, spot size 15um 
and 670mW power on the surface of the imaging ele- 
» ment). 

[0077] The obtained image-wise exposed imaging el- 
ments were m unted on an ABOIC 360™ offset print- 
ing press equipp d with a VARN KOMPAC™ II damp- 
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ning system. As ink, VanSon RB2329™ and as a 
dampening liquid G671c™ (3% In wat r) commercially 
available from Agfa-Geveart NV w re used. 
[0078] Subsequent to mounting an imaging element, 
the press was start d by allowing th print cylind rwith 
the imaging element mounted thereon to rotate. The 
dampen er rollers of the press were dropped on the Im- 
aging elements surface to as to supply dampening liquid 
to the imaging element and after 10 revolutions of the 
print cylinder, the ink rollers were dropped to supply ink. 
After a further 1 0 revolutions, clear prints were obtained 
with no ink uptake in the non-image parts with imaging 
element I. With the same procedure, prints were ob- 
tained with a very slight scumming in the non-image 
parts with imaging element II. With the same procedure 
prints were obtained which were completely stained with 
imaging element III. Even by letting the print cylinder 
make 50 rotations in each step of the development, the 
lithographic printing plate is stilt completely stained. So, 
it is clear from this example that imaging elements I and 
II (imaging elements according to the invention) having 
hydrophobic thermoplastic polymer particles with a T g 
of at least 80 °C gave after exposure and development 
excellent to acceptable lithographic plates, whereas im- 
aging element III (comparison imaging element ) having 
hydrophobic thermoplastic polymer particles with a T g 
of less than 80 °C gave after exposure and development 
an completely stained lithographic plates. 



Claims 

1. A method for making a lithographic printing plate 
comprising the steps of: 

(1) image-wise exposing to light an imaging el- 
ement comprising (i) on a hydrophilic surface 
of a lithographic base an image forming layer 
comprising hydrophobic thermoplastic polymer 
particles with a glass transition temperature T g 
of at least 80 °C dispersed in a hydrophilic bind- 
er and (ii) a compound capable of converting 
light to heat, said compound being comprised 
in said image forming layer or a layer adjacent 
thereto; 

(2) and developing a thus obtained image-wise 
exposed imaging element by supplying an 
aqueous liquid and/or ink to the image forming 
layer, 

wherein step (2) and preferably also step (1) are 
carried out while the imaging element is mounted 
on a print cylinder of a printing press. 

2. A method according to claim 1 wherein said com- 
pound capable of converting lightto heat Is selected 
from th group consisting of an infrared absorbing 
dye, carbon black, a m tal boride, a metal carbide, 



a metal nitride, a metal carbonitride and a conduc- 
tive polymer particle. 

3. A method according to any of th above claims 
5 wherein imag -wis exposur is carri d ut by 

means of a laser, a LED or a plurality of lasers. 

4. A method according to any of the above claims 
wherein said compound capable of converting light 

10 to heat is comprised in said image forming layer. 

5. A method according to any of the above claims 
wherein said lithographic base is an anodised alu- 
minium or comprises a flexible support having ther- 

15 eon a cross-linked hydrophilic layer. 

6. A method according to any of the above claims 
wherein said thermoplastic polymer particles have 
a coagulation temperature of at least 50°C. 

20 

7. A method according to any of the above claims 
wherein said hydrophilic binder in said image form- 
ing layer is selected from the group consisting of a 
polyvinylalcohol, a poly(meth) acrylic acid, a poly 

25 (meth)acrylamide, a polyhydroxyethyl(meth)acr- 
ylate, a polyvinylmethylether, a polysacharide. 

8. A method according to any of the above claims 
wherein said hydrophobic thermoplastic polymer 

30 particles are selected from the group consisting of 
polystyrene, polyvinyl chloride, polymethyl meth- 
acrylate, polyvinylidene chloride, polyacrylonrtrile, 
polyvinyl carbazole or copolymers and/or mixtures 
thereof. 

35 

9. A method according to any of the above claims 
wherein the aqueous liquid is a dampening liquid. . 

10. A method according to claim 9 wherein during the 
40 developing step first the dampening liquid is sup- 
plied to the imaging element and subsequently ink. 
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45 

1. Ein durch die nachstehenden Schritte gekenn- 
zeichnetes Verfahren zur Herstellung einer litho- 
grafischen Druckplatte : 

so (1) bildmaBige Belichtung mit Ucht von einem 

bilderzeugenden Element, das (I) auf einer hy- 
drophilen Oberflache einer lithografischen Un- 
teriage eine bilderzeugende Schicht mit hydro- 
phoben therrnoplastischen, in einem hydrophl- 

55 ten Bindemittel dispergierten Polymerteilchen 

mit einem Einfrierpunkt T g von zumindest 80°C 
und (ii) eine Verbindung nthfilt, die Llcht in 
Warme umzuwandeln vermag und in der bilder- 
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z ugenden Schicht od r ein r daran gr nzen- 
den Schicht enthatt n ist, 
(2) und di Entwicklung ines so rhalt n n 
bildmaBig belichtet n Bilderzeugungsel - 
ments, indem der bilderzeugenden Schicht ei- 
na waBrige Flussigkeit und/oder Druckfarbe 
zugef Qhrt werden, 

wobei Schritt (2) und vorzugsweise auch Schritt (1) 
mtt einem auf eine Drucktrommel einer Druckpres- 
se aufgespannten Bilderzeugungselement durch- 
gefuhrt werden. 

2. Ein Verfahren nach Anspruch 1 , dadurch gekenn- 
zeichnet, daB die Verbindung, die Licht in W&rme 
umzuwandeln vermag, aus der Gruppe bestehend 
aus einem infrarotabsorbierenden Farbstoff, Gas- 
ruB, einem Metallborid, einem Metallcarbid, einem 
Metallnitrid, einem Metallcarbonitrid und einem leit- 
fahigen Polymerteiichen gewahlt wird. 

3. Ein Verfahren nach einem der obigen Anspruche, 
dadurch gekennzelchnet, daB die biidmaBige Be- 
lichtung mit einem Laser, einer LED-Diode Oder ei- 
ner Vielzahl von Lasern vorgenommen wird. 

4. Ein Verfahren nach einem der obigen Anspruche, 
dadurch gekennzelchnet, daB die Verbindung, 
die Licht in W&rme umzuwandeln vermag, in der bil- 
derzeugenden Schicht enthalten ist. 

5. Ein Verfahren nach einem der obigen Anspruche, 
dadurch gekennzelchnet, daB die iithografische 
Unterlageein eloxierterAluminiumtr&ger ist Oder ei- 
nen biegsamen Trager mit einer daruber vergosse- 
nen vemetzten hydrophiien Schicht enthalt 

6. Ein Verfahren nach einem der obigen Anspruche, 
dadurch gekennzelchnet, daB die thermoplasti- 
schen Polymerteiichen eine Koagulationstempera- 
tur von zumindest 50°C aufweisen. 

7. Ein Verfahren nach einem der obigen Anspruche, 
dadurch gekennzelchnet, daB das hydrophile 
Bindemlttel in der bilderzeugenden Schicht aus der 
Gruppe bestehend aus einem Polyvinyiaikohol, ei- 
ner Poly(meth)acrylsaure, einem Poly(meth)acryl- 
amid, einem Polyhydroxyethyl(meth)acrylat, einem 
Polyvinylmethylether und einem Polysaccharid ge- 
wShltwird. 

8. Ein Verfahren nach einem der obigen Anspruche, 
dadurch gekennzelchnet, daB die hydrophoben 
thermopiastischen Polymerteiichen aus der Gruppe 
bestehend aus Porystyrol, Polyvinylchlorid, Pory- 
methylmethacrylat, Polyvinylldenchlorid, Polyacryl- 
nitril, Potyvlnyicarbazol oder deren Copotymeren 
und/oder Gemischen gew&hlt wird. 



9. Ein V rfahren nach ein m der obigen Anspruche, 
dadurch gekennzelchnet, daB di w&Brige Flus- 
sigk it F uchtwasser ist. 

Ein Verfahren nach Anspruch 9, dadurch gekenn- 
zelchnet, daB wahrend der Entwicklungsstufe zu- 
nSchst das Feuchtwasser und anschlieBend die 
Druckfarbe dem Bilderzeugungselement zugefuhrt 
werden. 



Revendlcatlons 

1 . Precede pour fabriquer un cliche d'impression litho- 
15 graphique comprenant les etapes consistant a: 

(1) exposer en forme cfimage a de la lumiere 
un element de formation d'image comprenant, 
sur la surface hydrophile d'une base lithogra- 

20 phique, une couche de formation d'image com- 

prenant des particules polymeres thermoplas- 
tiques hydrophobes qui possedent une tempe- 
rature de transition vitreuse Tg d'au moins 
80°C dispersees dans un liant hydrophile et (ii) 
25 un compose capable de transformer de la lu- 

miere en chaleur, ledit compose etant compris 
dans iadite couche de formation d'image ou 
dans une couche adjacente a cette demiere; 

(2) et developper un 6lement de formation 
30 d'image expos6 en forme d'image ainsi obtenu 

en aiimentant un liquide aqueux et/ou de I'en- 
cre aqueuse a la couche de formation d'image, 

dans lequel , on met en oeuvre I'etape (2), et de pr§- 
35 ference egalement I'etape (1) tandis que I'eiement 
de formation d'image est mont6 sur le cylindre d'im- 
pression d'une presse d'impression. 

2. Procede selon la revendication 1 , dans lequel ledit 
40 compose capable de transformer de la lumiere en 

chaleur est choisi parmi ie groupe constitue par un 
colorant absorbant I'inf rarouge, du nolr de carbone, 
un borure metallique, un carbure metalllque, un ni- 
trure m§tallique et une particule porymere conduc- 
45 trice. 

3. Procede selon Punequelconquedes revendications 
ci-dessus, dans lequel on effectue ('exposition en 
forme d'image a i'aide d'un laser, d'une L.E.D. ou 

so de plusieurs lasers. 

4. Procedeselon Tune quelconque des revendications 
ci-dessus, dans lequel ledit compose capable de 
transformer de la lumiere en chaleur est compris 

55 dans iadite couche de formation d'image. 

5. Procedeselon I'une quelconque d s revendications 
ci-dessus, dans lequ I ladit base Ilthographique 
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est de raluminium anodise ou comprend un support 
flexible sur I quel est dispose une couche hydro- 
phil reticule . 

6. Procede selon Tun qu Iconque des rev ndications s 
ci-dessus, dans lequel lesdites particules polyme- 
res thermoplastiques possedent une temperature 

de coagulation d'au moins 50°C. 

7. Precede selon I'une quelconque des revendlcations io 
ci-dessus, dans lequel ledit liant hydrophile dans la* 
dite couche de formation d'image est choisl parmi 
legroupeconstitueparl'alcoolpolyvinylique, un aci- 

de poly(meth)acrylique, un poty(meth)acryIamide, 
un polyhydroxyethyl-(meth)acrylate, un ether poly- 1* 
vinylmethylique, un polysaccharide. 

8. Procede selon I'une quelconque des revendlcations 
precedentes, dans lequel lesdites particules poly- 
meres thermoplastiques hydrophobes sont choi- 20 
sies parmi le groupe constitue par du polystyrene, 

du chlorure de polyvinyle, du polymethacrylate de 
methyle, du chlorure de polyvinylidene, du polya- 
crylonitrile, du polyvinylcarbazole ou encore leurs 
copolymeres et/ou leurs m§langes. 25 

9. Procede selon I'une quelconque des revendlcations 
ci-dessus, dans lequel du liquide aqueux est un II- 
quide de mouillage. 

30 

10. Procede selon la revendication 9, dans lequel, au 
cours de I'etape de developpement, on allmente 
d'abord le liquide de mouillage a Telement de for- 
mation d'image, et ensuite I'encre. 
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